Chitin adsorbents with different degrees of deacetylation (DDA) were prepared from crab shells waste and applied in adsorptive removal of dye Congo Red (CR). The adsorbents were characterized by thermal gravimetric analysis, Fourier transform infrared spectroscopy, X-ray diffraction, and elemental analysis. The effects of solid-liquid ratio, initial dye concentration, contact time, temperature, pH value, salt concentration, and DDA on adsorption were studied. It was indicated from orthogonal experiments that the removal of CR reached 99.28% under the optimum condition (DDA = 17.85%, pH = 5.40, and time = 20 h) at 300 K. The equilibrium data were plotted by Langmuir and Freundlich isotherms and described better with Langmuir model (Q m = 366.3 mg/g, 300 K) as the temperature increased and the adsorption kinetics was well fitted by pseudo-second-order equation. It was verified from the thermodynamic parameters (ΔG, ΔH, and ΔS) that the adsorption was spontaneous, exothermic and entropy decreasing. Functional groups including amino, acetyl amino, O-glycosides, and -O-on the pyranose ring of chitin were involved in adsorption as active sites through van der Waals force and hydrogen-bonding with the adsorbate. Moreover, CR adsorption on chitin with different DDA further revealed that the crystallinity of chitin played a more important role than amino group content.
